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DEFINICIÓN DE CLONACIÓN 



Por clonación se entiende: 

* Producir múltiples copias de una secuencia de 
ADN mediante técnicas de ADN recombinante 

* Producir una célula genéticamente idéntica a partir 
de otra célula 

* Obtener una población celular con idéntico 
fenotipo 

* Producir un ser biológico genéticamente idéntico 
a otro a partir del material genético de una célula 
de la persona o animal que se va a clonar 
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¿EN QUE CONSISTE LA 
CLONACIÓN DE 
EMBRIONES REALIZADA 
POR TRANSFERENCIA 
NUCLEAR SOMÁTICA? 
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TRANSFERENCIA NUCLEAR SOMÁTICA 



Ovocito 




Enucleación 





Célula adulta 



ACTIVACION 



Células madre 
embrionarias 



O 



Oo 



Masa granulosa interna 



OO 




Resto embrionario 




Enucleación 




TRANSFERENCIA NUCLEAR 



Cigoto híbrido 



Embrión de dos células 



Embrión de 64 a 200 células 
(blastocisto) 






CLONACION REPRODUCTIVA Y TERAPEUTICA 




Blastocisto 



Implantación en el 
útero de una mujer 



embarazo 




Clonación reproductiva 



Clonación terapéutica 




masa granulosa 
interna 



obtención de 
células madre 



resto del embrión 
que se destruye 



cultivo 



nmo 



Células de: 
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¿ES ADECUADO EL TÉRMINO 



fifi 



CLONACION 



TERAPÉUTICA”? ¿NO SE 
DEBERÍA LLAMAR 



fifi 



CLONACION 



EXPERIMENTAL”? 
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CLONACIÓN 

ANIMAL 

RESUMEN 

HISTÓRICO 



1 952 



1984 



19% 



Robert Briggs and Tilomas King 
in Philadelphia. Pennsylvanta, 
descrita how they cloned f rogs 
(Rano pipíeos) by replacing the 
nuclei of eggs with cells from 
tadpoles and adult intestinal 
epithelium. A similar experiment 
was first proposed by Hans 
Spemann 
atthe 
University 
of Freiberg, 

Germany, 
in 1938. 





Researchersat the 
Roslín Institutein 
Scotland clone two 
lambs — Megan 
and Morag — from 
embryonic cells. This 
was a crucial step 
towards doning an 
animal from an 
adult cell, and 
¡s seen by some 
scientists as a 
bigger breakthrough 
than Doliy herself. 



Chínese researchers 
cloneafish 

— the crucian carp 
(Corassius carassius) 

— from cultured 
kidney cells 



199 / 




Roslín researchers 
announce the birth of Dolly 
the sheep, the first mammal 
to be cloned from an adult 
cell, igniting 
Public 
debate 
about the 
prospects 
for doning 
humans 



1998 

Scientists at the 
University of Hawaii 
reveal the doning of three 
generationsof mice from 
the nudei of adult cells, 
suggesting the technique 
could workon other 




1998 1998 2000 



Japanese researchers 
report doning eight calves 
usmg adult cells from 
slaughterhouse entrails. 
raismg the possibility that 
animáis could be cloned for 
the qualíty of their meat. 




Scientists in New Zealand 
announce Elsle, a clone 
created from an adult cell 
from the last surviving 
Enderby Island cow (Bos 
gaurus), Attempts to clone 
endangered species have 
met with criticism that the 
technique 
willdo 
líttlegood 
without 

concurrent habitat 
preservation, 




PPL Therapeutics in Scotland 
unveíls a litter of five cloned 
piglets The firm says that 
genetically engineered 
cloned pigs could one day 
provide a source of organ 
transplants for humans. 




2002 




The first cloned cat (Tefe 
domésticos), named cc for 
'copycat', is announced by 
Texas A&M researchers 
Ccs coat pattern is not the 
same as hergenetic 
donor's, showing 
the impact on 
development 
of non- 
genetic 
effects. 



2003 2003 2004 2005 



líalian scientists at the Laboratory 
of Reproductive Technology in 
Cremona announce Prometea, the 
first horse (Equuscaballus) clone 
created from a skin cell, raising 
hopes that clones could one day 
perpetúate 
the genetic 
lineof 
castrated 
geldings. 



French and Chínese scientists 
unveil Ralph the cloned 
laboratory rat (Rotlus 
norvegicus ) Rats had been tough 
to clone beca use rat eggs divide 
beíore the point at which the 
donor DN A ¡s injected, so the 
technique relied 
on using 
drugs to 
inhibit 
división 






Although Seoul National University 
researcher Woo Suk H wang's c la¡m 
to have denved stem-cell lines from 
cloned human embryos was later 
drscredited. his group can still boast 
the most experience, 
and probably the 
highest number 
of cloned 
human 
embryos, but 
thereisno 
hard evidence 
for this. 




Hwang’s lab announces 
Snuppy the cloned dog. 
Although much of the 
stem-cell research 
from this lab has been 
discredited, Snuppy's 
clonal 
credentials 
have been 
confirmed. 




Heidi Ledford. Nature 
445; 800-802, 2007 
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CLONACIÓN ANIMAL 



Clonación de lobos 



Investigadores de la 
Universidad de Seúl publican 
en marzo de 2007 la clonación 
de dos lobos, Snuwolf y 
Snuwolffy 

M.K. Kim y col. Cloning and Stem Cells 9; 130-137, 2007 

Un equipo de la propia 
Universidad de Seúl confirma, el 
27 de abril de 2007, que los lobos 
clonados son genuinos clones 

Nature / DOI: 10.1038 / News 070430- 4. 1 de mayo de 2007 ) 







CLONACIÓN ANIMAL 




El equipo de Shoukhrat Mitalipov consiguió 
por primera vez en el mundo clonar 
blastocistos de primates a partir de células de 
piel de macacus rhesus, que fueron 
transferidas a 304 ovocitos obtenidos de 14 
hembras de esta misma raza de monos . Se 
obtuvieron 21 blastocistos, de los que 
derivaron 2 líneas de células madre 

embrionarias 



Eficiencia 0.7% 



J.A. Byrne y col. Nature 450; 497-502, 2007 
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¿TIENEN PROBLEMAS LAS 
ANIMALES CLONADOS? 



Prematuro envejecimiento 
Desarrollo de malformaciones 

congénitas 

Padecimiento de distintas patologías: 
reuma, ceguera, sordera, defectos 
musculares, diabetes y procesos 

neurodegenerativos 





¿TIENE PROBLEMAS LA TÉCNICA? 



Baja eficiencia 

Para la obtención de la oveja Dolly se 
realizaron 270 intentos de clonación 
Para el galgo afgano se produjeron 1095 
embriones, que se transfirieron a 123 
perras, llegando a término 2 y 
sobreviviendo 1 

La eficiencia de la clonación de primates es 

del 0,7% aproximadamente 
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CLONACIÓN 

HUMANA 



15 






